E scherichia coli is the most common non-specific, opportunist pathogens that contaminate the postpartum uterus, thereby causing endometritis. The pathogenicity of E. coli is dependent on certain antigens that are essential for adhesion to epithelial cells, motility and cell wall associated endotoxin (like lipopolysaccharide, LPS) (Sheldon et al., 2010) . Heat-killed E. coli and LPS initiate similar inflammatory responses by the endometrial cells vis-à-vis expression of inflammatory cytokines and enzymes of prostaglandin synthesis (Herath et al., 2006b) , suggesting the importance of LPS in E. coli endometritis. Host cells recognize LPS via surface receptors, leading to initiation of downstream signaling that stimulate the production of nitric oxide, pro-inflammatory cytokines and chemokines (Herath et al., 2006b ). These cytokines then further provide a positive feedback loop to increase the immune cell mobilization and further secretion of pro-inflammatory mediators. In addition to LPS, presence of virulent factor fim H gene of E. coli on postpartum day 1-3 was associated with a significantly increased risk of subsequent postpartum endometritis in the cow (Bicalho et al., 2012) . A few studies have been carried out in mice with respect to the cytokine profile vis-à-vis the effect of LPS on uterine receptivity and embryonic development (Deb et al., 2005; Aisemberg et al., 2007) . When endometrial specific strain of E. coli (cluster 4 O73:H16) and its purified LPS were infused into the uterine lumen of C57BL6 mice, it developed septic metritis with neutrophilic infiltration within 24 h (Sheldon et al., 2010) . Recently, Hasan et al. (2013) demonstrated development of endometritis in the mice following intracervical inoculation of E. coli @ 10 4 cfu/mL after 24 h of treatment. In the present study, the relative expression of selected cytokines in uterine tissue subsequent to intrauterine infusion of E. coli LPS was studied.
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Female mice of nine week age (n=24) were divided into two equal groups. One group received LPS (E. coli O127:B8) 25μg in 100 μl PBS intrauterine while the other
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Abstract | The effect of intrauterine (IU) infusion of lipopolysaccharide (LPS) on some of the proinflammatory cytokine was studied in a mice model. Female mice of nine week age (n=24) were divided into two equal groups; one group received LPS (E. coli O127:B8) 25μg in 100 μl PBS intrauterine while the other received PBS 100μl as vehicle. Immunokinetic study was done 12 and 24hrs post-LPS treatment by sacrificing 6 mice from each group at each time and relative expression of cytokines (IL2, TNFα and IFNγ) by real time PCR in the uterine tissue. Apparent up-regulation of IL2 cytokine mRNA expression at 12h (2-fold) and 24h (37-fold, P<0.05) was recorded in LPS-infused mice. Similarly, the expression of TNFα mRNA was elevated by 6 and 35-fold at 12 and 24h post infusion, respectively. The increase in the expression of IFNγ was found only at 12h (1.8-fold, P<0.05) in LPS infused mice. It is concluded that intrauterine administration of LPS in the mice elevated the expression of proinflammatory cytokines. administered PBS 100μl as vehicle. The stage of estrous cycle was determined based on vaginal cytology (Byers et al., 2012) . Mice in estrus phase were secured in dorsal recumbency and the LPS or PBS was infused intrauterine. The mice were sacrificed at 12 or 24h interval and the uterine tissue were collected. A total of 1g tissue was weighed and used for total RNA extraction using Trizol reagent following the standard protocol. Extracted RNA was reverse transcribed to synthesize cDNA and polymerase chain reaction was done using specific primer sets (Overbergh et al., 1999) of target genes ( Table 1 ). The PCR products were resolved in 2% (w/v) agarose gel along with a 100 bp DNA marker (Figure 1 ). The relative expression of IL2, TNFα and IFNγ in the uterine tissue of mice was evaluated by real-time PCR using SYBR green chemistry (Applied Biosystems). β-actin served as endogenous control gene while PBS treated group served as calibrator. The relative foldchange for each cytokine gene at 12 and 24h post-LPS infusion was analyzed by non-parametric Mann-Whitney U test. In this study, IL2 and IFNγ expression were significantly (P<0.05) up-regulated at 24h and 12h post-LPS infusion, respectively as compared to control. However, a non-significant elevation in expression of TNFα at 12 and 24h post LPS infusion relative to control was recorded (Table 2). A numerical increase in the fold expression of the TNFα without significance might be due to low statistical power consequent to high heterogenity. LPS is the main pathogenic ligand of E. coli and a strong activator of innate immune response (Herath et al., 2006a) . Following infection, an immune response is initiated by cell surface Toll-like receptor-4 (TLR4), CD14 and MD2 (Herath et al., 2006b; Herath et al., 2009) , that detect pathogens and in turn trigger signaling pathways that activate molecules (transcription factors) that controls the induction of a proinflammatory immune response through activation of genes encoding cytokines (IFNγ, IL2 and TNFα) and chemokines (Bonizzi and Karin, 2004) . It is suggested that LPS can trigger TNFα release by interferon-primed macrophages and induce IFNγ production, resulting in an additive effect on the production of TNFα. In addition, a higher endometrial expression of TLR4 in clinical endometritis was reported in buffaloes (Loyi et al., 2013) . It is reported that treatment of bovine granulose cells in culture with LPS adversely affected oocyte maturation and increased IL6 transcripts (Bromfield and Sheldon, 2011) and steroidogenic capacity through TLR4 pathway (Price et al., 2013) . Upregulation of IL2, IFNγ and TNFα transcripts in the uterine tissue of mice following LPS infusion in the present study indicates uterine inflammation. Intravaginal inoculation of mice with specific bovine uterine isolates of E. coli will further support the present observation. The efficacy of novel intrauterine drugs for the treatment of endometritis in the bovine may be tested using this model.
